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Unique structure

Figure: The 6/4 pole structure diagram of switched reluctance motor.
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Unique application areas

Figure: The application in textile industry.
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Introduction

Introduction

@ The application status of SRM speed regulation system.

o Unique structure.
e Unique application areas.

@ The disadvantages of SRM and its controller.

e nonlinear.
o wind-up phenomenon*.

@ The methods to improve the performance of SRM speed
regulating system.
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The overall design of the SRM drive system

@ The SRM speed regulation system overall structure.
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The overall design of the SRM drive system

The overall design of the SRM drive system

@ The SRM speed regulation system overall structure.

@ Direct Torque Control (DTC) control structure features.
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The overall design of the SRM drive system
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Figure: The SRM speed regulation system overall structure.
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The optimized design of speed regulator for SRM drive
system

@ The design of DPI regulator.
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The optimized design of speed regulator for SRM drive system

The design of DPI regulator

@ Control principle of Pl regulator.
@ Integral saturation of Pl regulator.

@ The research status of PI regulator saturation in SRM speed
control system.
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The design of VPDPI regulator
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@ The structure of regulator:
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The optimized design of speed regulator for SRM drive system

The design of VPDPI regulator

@ Design objective of VPDPI regulator

@ The structure of regulator:

o VP regulator.
o DPI regulator.

@ The structure diagram of VPDPI
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The structure diagram of VPDPI

Figure: The structure diagram of VPDPI regulator control algorithm .
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The optimized design of speed regulator for SRM drive system

The main algorithm of VPDPI

Algorithm 1 The computation algorithm of VPDPI for SRM drive system
Input: The given speed of SRM drive system nj
Output: The referenced torque 7.

1: begin;

2: Setting ny, ¢, ¢

3: Identify and Sampling n at ¢ time.

4: Calculating the error value of speed e = ny —n

5: if e < ¢ then

6: p:=1

7. K,=Kp

8: else

9 p:=0

10: K, =Kp

11: end if

12: if e < ¢ then

13: ~v:=1

14: else

150 y:=-2

16: end if

17: Calculate u(t) = [p(Kp2 — Kp1) + KpJe+vK; [ edt. Actually, u(t) is the referenced
torque T at ¢ moment.

18: Output the referenced torque 77

19: end.
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The optimized design of speed regulator for SRM drive system

The VPDPI regulator parameter adjusting

The key steps in the parameter equivalence process of the
regulator are as follows:
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The VPDPI regulator parameter adjusting

The key steps in the parameter equivalence process of the
regulator are as follows:

@ How to equivalent inductance model.
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The optimized design of speed regulator for SRM drive system

The VPDPI regulator parameter adjusting

The key steps in the parameter equivalence process of the
regulator are as follows:
@ How to equivalent inductance model.
@ How to establish the relationship between the equivalent
transfer function of the speed regulating system and the
transfer function of the proposed regulator.
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The simulation analysis and performance analysis of SRM drive syst

The simulation analysis and performance analysis of SRM
drive system

@ Rated speed with no-load operation.

Wei ZiHan,Zhao Mi,et al Variable-proportional-desaturation Pl Regulator



The simulation analysis and performance analysis of SRM drive syst

The simulation analysis and performance analysis of SRM
drive system

@ Rated speed with no-load operation.

@ Variable speed and load operation.
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under rated
speed with no-load operation

Assuming that the SRM drive system runs at rated speed with
no-load.
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The performance analysis of the drive system under rated
speed with no-load operation

Assuming that the SRM drive system runs at rated speed with
no-load.
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Figure: The waveform of the speed control effect of three PI regulators
under constant speed and no load.
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under rated
speed with no-load operation

The zooming-in waveform of the steady-state value from 0.05s to
0.25s is also given.
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under rated
speed with no-load operation

The zooming-in waveform of the steady-state value from 0.05s to
0.25s is also given.
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Figure: The amplification waveform diagram of speed control effect of
three Pl regulators under rated speed with no load.
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under
variable speed and load operation

Assuming that the speed sudden changes from 1000 r/min to
1200 r/min at t = 0.6s. And the load changes from ON-m to 10 N-
m at t = 1s.

1400
1200

1000

* ASPI
=

£ *VPDPI

5

1(s)

Wei ZiHan,Zhao Mi,et al Variable-proportional-desaturation Pl Regulator



The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under
variable speed and load operation

Assuming that the speed sudden changes from 1000 r/min to
1200 r/min at t = 0.6s. And the load changes from ON-m to 10 N-
m at t = 1s.
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Figure: The waveform of speed control effect of three PI regulators under
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under
variable speed and load operation

The zooming-in waveform of the steady-state value under variable
speed(from 0.6s to 0.8s) and variable load (1s to 1.2s) are also
given in Figure (a) and (b), respectively.
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The simulation analysis and performance analysis of SRM drive syst

The performance analysis of the drive system under
variable speed and load operation

The zooming-in waveform of the steady-state value under variable
speed(from 0.6s to 0.8s) and variable load (1s to 1.2s) are also
given in Figure (a) and (b), respectively.
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Figure: The magnifies waveform of speed control effect of three PI
regulators at variable speed .
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Conclusion

Conclusion

© The idea of desaturation is introduced into the SRM speed
regulating system.

@ The VPDPI algorithm and the controller structure are
proposed.

© The simulation verification of dynamic performance,
steady-state performance and disturbance rejection
performance.
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© Control of currents, torques, and magnets.
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Conclusion

© Control of currents, torques, and magnets.

@ Self-adaptability of parameter setting.
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